Introduction -Research has shown that the interfacial shear strength in an asperity contact is generally a linear function of the asperity pressure with a maximum value below the shear strength of the substrate material. Research further suggests that the properties of the surface-film materials in the micro-contact largely govern the shear-strength-pressure relation and the maximum attainable interfacial shear strength. This paper studies the effect of boundary films on the frictional behavior of rough-surface contacts in incipient sliding. Two parameters are used to describe the shearing properties of the boundary film. One is the shear-strengthpressure proportionality constant and the other, the ratio of the maximum interfacial shear strength to the substrate shear strength. The study uses an asperity-based mathematical model for frictional sliding-contact of nominally flat elastic-plastic rough surfaces incorporating the above interfacial shearing properties in the asperity contacts. A sequence of parametric studies is carried out to study the frictional behavior of the contact system. The parameters include surface plasticity index, contact load, and boundary film properties. More details of the results along with literature studies and references are presented in a full paper [1].
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Theoretical developed an asperity-based model for frictional sliding-contact of nominally flat elastic-plastic rough surfaces. It is based on the Greenwood-Williamson's model but incorporating the effects of friction and different modes of asperity deformation. The reader is referred to Ref.
[2] for much details of this theoretical development.
The following two-parameter asperity shear-strength-pressure relation is used in the current study:
where τ is the asperity interfacial shear strength, p is the asperity pressure and m τ the limiting value of the interfacial shear strength.
The assumptions are made to reduce the parametric complexity of the model so that the friction property of the contact system is described by two dimensionless parameters. One is the shearstrength-pressure proportionality, c, and the other, the ratio of the limiting interfacial shear strength to the shear strength of the solid bulk, m τ . The friction coefficient of each asperity contact is the ratio of τ and p of the particular contacting asperity. The friction coefficient of the whole contact system is the ratio of the tangential force and the normal load. The tangential force is calculated by statistically integrating the friction forces in all contacting asperities.
Results and Discussion -The contact of nominally flat steel-onsteel surfaces is studied. The surface asperities are assumed to have a Gaussian height-distribution, which is characterized by two dimensionless parameters as shown in [2] . The material properties such as Young's modulus, hardness and yield-strength-hardness relations and the two asperity height-distribution parameters assume the same values as used in [2] . These values are typical of engineering surfaces and the reader is referred to the second paragraph of the result-analysis section of Ref.
[2] for the details of the selection and discussion of these parameters.
This two-page paper presents the effects of the contact interfacial properties on the system friction coefficient. Other results are presented in a full paper [1] . Figure 1 shows the calculated friction coefficient for relatively smooth contact of plasticity index
, with which the majority of the contacting asperities deforms elastically or is in the early stage of elastic-plastic deformation. The results are presented for a wide range of the normal load, W , which is dimensionless normalized by the product of the apparent area of contact and the equivalent Young's modulus of the bulk solids. On the left end of the curves, the normal load is close to , which is a very heavily loaded contact of nominally flat surfaces. Figure 1a shows the results obtained with
, which is the ratio of the limiting interfacial shear strength to the shear strength of the solid bulk. With this relatively high value of m τ , the friction coefficient, µ , is fairly invariant with the normal load for both 2 . 0 = c and .
The smaller shear-strength-pressure proportionality constant, c, is more or less representative of a boundary-lubricated contact while the larger one, a contact without lubrication. The results suggest that the Amonton's law of friction is fairly valid for as shown in Fig. 2a , the friction coefficient in the boundary-lubricated contact is fairly constant while that without lubrication decreases from about 0.5 at the light load to 0.35 at the heavy load in contrast to its 'elastic-contact' counterpart of Fig. 1a . In fact, the friction-load relation exhibits a similar trend as in Fig. 1b . A key observation of the results is that the level of the friction coefficient for the unlubricated contact is much reduced and is close to that of the lubricated. Furthermore, the variation of the friction coefficient with load is fairly modest over several decades of the normal loads. Consequently, the results suggest that the Amonton's law is reasonably valid for a contact system of high plasticity index and low limiting interfacial shear strength. 
